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(57) ABSTRACT 

A method and system for dynamically manipulating values 
associated with graphical elements displayed within a 
graphic interface of a data-processing system Jnitially a 
pointer element associated with a pointing device is dis- 
played within the graphic interface, such that the pointer 
clement is capable of movement in multiple directions in 
response to movement of the pointing device ^ trackslide 
elemOTt_aiid_a-movcable.slidei_arc„d^ 

gra phic JntCrfac e>, TTT g^mnveahlp shr^r pftimifr iiri^yr {rj 

" dynamic ally-der.rF.asr. nr inrrRasa-vAUi£s^fli:5:nriatf-H ynth th^ 
tracksl ide e le me nt ^-^such-that ,t h^vm n w-a hl p , .^1 iH e ^ , i<i , r-^n - 
strained to mov6j 3nLy^ia.a-fiistdiiectiQELalQng_th&arackslide 
^elementJIhc pointer element is then graphically attached to 
the moveable slider. Thereafter movement of the pointing 
device is translated into movement of the moveable slider in 
response to movement of the pointing device in the first 
direction while ignoring movement of the pointing device in 
the second direction, such that the moveable slider may be 
accurately and efficiently moved along the trackslide cle- 
ment without requiring the pointing device to be constrained 
to movement in a single direction. 

18 Claims, 6 Drawing Sheets 
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METHOD AND SYSTEM FOR 
DYNAMICALLY MANIPULATING VALUES 
ASSOCL^TED WITH GRAPHICAL 
ELEMENTS DISPLAYED WITHIN A 
GRAPHICAL USER INTERFACE 5 

BACKGROUND OF THE INVENTTON 

1. Technical Field 

Ili£,£resfini invgmiqn relf^Trs in gp-nrrfil tn^ranhirriLuyr 
inierfaces and in particular, to graphical user inte rface ele- 
Si^igJHSlt^isPisliSSE^' The present inventi^^b relates 
to grapfiical pointing devices. More particularly, the present 
invention relates to trackpoint-type pointing devices. Still 
more particularly, the present invention relates to methods 
and systems for managing graphical pointing devices uti- 
lized in association with scrollbars displayed within graphi- 
cal user interfaces. 

2. Description of the Related Art 

A graphical user interface is a type of display format ^ 
which enables a user to choose commands, start programs, 
and see lists of files, objects and other options by pointing 
to pictorial representations and lists of menu items on a 
computer display screen. Choices can generally be activated 
by cither a keyboard or a pointing device such as a mouse. ^5 
A mouse is a commonly utilized pointing device, containing 
one or more buttons, that allows a user to interact with a 
product or operating environment through an associated 
graphical user interface. 

Some conventional graphical user interfaces^^^vide^ 30 
cu^or^^^^an^sc^^^ 

viewab|^pj^jeci. A viewable object is an object that is the 
focus of a user's attention. A viewable object can contain 
multiple components such as spreadsheets, text, hotlinks, 
pictures, sound, and video objects. However, a viewable 35 
object is not limited to these components. In many types of 
graphical user interfaces, a vertical or horizontal bar at the 
side or bottom of a graphical user interface window can be 
utilized in conjunction with a pointing device such as a 
mouse, trackball, or stylus to move about in a viewable 40 
object. Scrolling permits viewing of any desired portion of 
a viewable object and is so named because it is the electronic 
equivalent of reading through a rolled (i.e., scrolled) view- 
able object rather than flipping through pages of a book. A 
vertical scroll bar is usually utilized to control up and down 45 
movement (e.g., through lines and pages of a viewable 
object), while a horizontal scroll bar controls movement 
across a viewable object. 

Scrollbars are thus common graphical elements utilized in 
personal computer user interfaces (i.e., graphical user so 

inrprFanpg) ^^«^Cfft) Jbar adjusts a_VLalHi; ^If^ng ^ rangia^f 

possible values. Such scrollbars can be utilized to scroll a 
"picturejeftjar jight on a display screen^ or to adjust the color _ 
of an area^on ^CL-SGKca. depending on the particular 
application to which the scrollbar is dedicated. Scrollbars are ss 
typically operated with a mouse or other pointing device, A 
user can utilize a pointing device to point a displayed cursor 
at the scrollbar, and then utilize a selection button displayed 
within the graphical user interface to manipulate the scroll- 
bar via a so-called "click" of the pointing device. Many 60 
scrollbars include associated arrows for controlling the 
scrollbar. In some scrollbar applications, the tiser can click 
on a left arrow to decrease a value (i.e., numerical position 
or coordinates) by a small amoimt. If the user clicks on the 
arrow and holds down the pointing device button, then the 65 
value will continue decreasing until the button is released. 
Similarly, a right arrow can increase the value. The sUdcr 
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thus moves left and right as the value changes, in response 
to user input directed from the pointing device. 

Scrollbars have several advantages. Scrollbars allow 
small, discrete increments and decrements to a vahic by 
"clicking" on arrows associated with the scrollbar. Scroll- 
bars can also direct manipulation of a value by dragging the 
slider back and forth (or up and down depending on whether 
a user is dealing with a horizontally or vertically displayed 
scrollbar). ^aSLfeLiSOBOdg^PL^dya^^^ with 
scrollbars is that such graphicaLelements display the current 
lev^lof ^!yalue''based on_the^ position of the 'slider.^ Thus, 
scroUb^ars provjde a visual indication of the status as well me 

l\n example of a pointing device whicH utilizes scrollbars 
to manipulate pictures or objects displayed within a graphi- 
cal user interface is the IBM TradcPoint IF". The IBM 
TrackPoint IP" is a product of International Business 
Machines Corporation, located in Armonk, N.Y. The IBM 
TrackPoint II""* pointing device is commonly available on 
IBM ThinkPad™ products, which are also products of 
International Business Machines Corporation. This pointing 
device is composed of a lever located within a keyboard 
sych that the lever drives a mouse pointer about a display 

screen. .^Ignt inn-biilinn<i .r^r^p,spf\nfj ,f Q,,T7Qiise>ultnTi5^, JCh^ 

buttons and,th eJevermnm\U>&.utilizedriniCQmbioatiQnJtai.tbg^ 
jus^0,ilialUh&«tise&caG-<nianipulate^oj2iQ.ct&di^ 

Several problems are associated with such pointing 
devices. One problem associated with such pointing devices 
is that it is more often difficult to "drag" an object utilizing 
such a pointing device than dragging an object with a mouse. 
If the selection button is separated from the lever, the user 
must hold the button and manipulate the lever simulta- 
neously. This requires increased dexterity on the part of the 
user than simpler operations associated with a mouse, 
because the lever button and the selection button are two 
separate objects. Moreover, if the button is built into the 
TrackPoint lever, it may be mechanically impossible to 
perform a dragging operation. Even with a mouse, however, 
the technique of dragging is still difficult for many people to 
perform particularly beginning computer users. 

Another problem associated with such pointing devices is 
that if the user "clicks" a side arrow and moves too far in a 
single direction, it is often difficult to switch directions. Tlic 
user must switch from the selection button to the lever, move 
the pointer to the other arrow, and then switch back to the 
selection button, a time-consuming and difficult task. In 
some simations, an extreme level can restilt in serious 
problems. For example, in graphical user interfaces that 
display "audio" button controls based on sliders, if a user 
accidentally raises the voltmae too high, damage to equip- 
ment and human ears can occur while the user fumbles to 
turn the volume down. Thus, in many contexts, dragging a 
scrollbar slider is more appropriate than utilizing arrows 
associated with the scrollbars. However, many pointing 
devices, such as those described herein are simply not 
suitable for dragging. 

Based on the foregoing, it can be appreciated that a need 
exists for a method and system in a graphical user interface 
which would allow a user to continue to use pointing devices 
while avoiding problems associated with scrollbars and such 
pointing devices. 

SUMMARY OF THE INVENTION 

It is therefore one object of the present invention to 
provide an improved graphical user interface method and 
system. 
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It is therefore another object of the present invention to DETAILED DESCRIPTION OF PREFERRED 

provide an improved graphical user interface in which EMBODIMENT 

graphical elements such as scrollbars are displayed. . r . ^ 

It is yet another object of the present invention to provide 7^'^ '^^^"^^""^ ^J^^. ^ particular with 

an improved method and system for managing the tise of s P'^. there is depicted a pictorial repre- 

graphical pointing devices utilized in association with sentaUon of a computer system m accordance with a pre- 

graphical elements displayed within graphical user inter- ^^^^^ embodiment of the present inventioD. A computer 

faces. system 20 is depicted that includes a system unit 22, a video 

It is still another object of the present invention to provide display 24, a keyboard 26, and a mouse 28. Computer 

an improved trackpoint-type pointing device. system 20 can be implemented utilizing any suitable com- 

The above and other objects are achieved as is now P^^^*" such as the AS/400 computer system, IBM SYSTEM 

described. A method and system for dynamically manipu- RISC/6000, or a personal computer. The AS/400 computer 

lating values associated with graphical elements displayed system and the IBM SYSTEM RISC/6000 are products of 

within a graphic interface of a data-processing system. International Business Machines Corporation, located in 

Initially a pointer element associated with a pointing device Armonk, N.Y. Although the depicted embodiment ID 

is displayed within the graphic interface, such that the involves a personal computer, a preferred embodiment of the 

pointer element is capable of movement in multiple direc- present invention can be implemented in other types of 

tions in response to movement of the pointing device. A data-processing systems, such as, for example, intelligent 

trackslide element and a moveable slider arc displayed workstations, mini -computers,, or "notebook" computers 

within the graphic interface. The moveable slider permits such as the configuration depicted in FIG. l(i>) herein. Those 
users to dynamically decrease or increase values associated ^ skilled in the art wOl also appreciate, of course, that com- 

with the trackslide clement, such that the moveable slider is pmer system 20 may also be implemented as a "laptop" or 

constrained to move only in a first direction along the "notebook" computer, well known in the computer arts, 

trackslide clement. The pointer clement is then graphically Computer system 20 includes a graphical user interface that 

attached to the moveable slider. Thereafter movement of the resides within a machine-readable media to direct the opera- 
pointing device is translated into movement of the moveable ^ tion of computer system 20. Those skilled in the art will 

slider in response to movement of the pointing device in the appreciate that the method and system of the present inven- 

first direction while ignoring movement of the pointing tion apply equally to any computer system, regardless of 

device in the second direction, such that the moveable slider whether the computer system is a complicated multi-user 

may be accurately and efiaciently moved along the trackslide computing apparatus or a single-user workstation, 

element without requiring the pomting device to be con- Keyboard 26 is that part of computer system 20 that 

strained to movement m a smgle direction. resembles a typewriter keyboard and which enables a user to 

BRIEF DESCRIPTION OF THE DRAWINGS control particular aspects of the computer. Because infor- 

Thc novel features believed characteristic of this inven- direction, from keyboard 26 to system 

tion arc set forth in the appended claims. The invention 35 22, keyboard 26 funcUons as an input<)nly device, 

itself, however, as well as a preferred mode of use, further Functionally, keyboard 26 represents half of a complete 

objects, and advantages thereof, wUl best be understood by mpul/output device the output half bemg video display 24. 

reference to the following detailed description of an iUus- keyboard 26 inc udes a standard set of prmtable characters 

trative embodiment when read in conjunction with the presented m a QWERTTpatterii typK^^^^^ 
accompanying drawings, wherein: 40 1° addition, keyboard 26 may include a calciilator-like 

mr- 1/ \ 11 . . • * • 1 . c numeric keypad at one side and additional speciahzed keys. 

FIG. 1(a) illustrates a pictorial representation of a com- „ c.u ^ u *u * 

, . J c J u J- * f Someofthesekeys,suchasthe Control, cut, and Shift^ 

puter system in accordance with a preferred embodiment of , , . . r . 

,u 4 ■ keys may be utihzed to change the meaning of another key. 

the present mvenUon; -.^ -n j r, u .-i- j 

JL^ ,,,x . . - n . , 0 ther special keys and comb ma tioQS of keys can be utilized 

FIG. 1(6), .s a pictorial representation of a notebook- ^ ^ operations or to move either text or 

based computer system in accordance with an alternaUve jj^^j ^^^^^ „f ^^^^ ^4. 

preferred embodiment of the present invention. ^, * ^ , . . , . ^ 

1 J • . * L J . r Mouse 28 IS a commonly utilized pointing device. The 

FIG. 2 depicts a representative hardware environment of l-c* r.-i -ij ■ -.la* 

, , ' J r J basic features of a typical mouse include a casing with a flat 

a computer system m accordance with a the preferred .l^-j- j^u - jl i_ lj 

. ,r , 1. . • bottom that is designed to be gnppcd by one human hand, 

embodiment ot the present invention; a . • i i • i j l i . j 
^ ^ . . . , ^ . . , 50 A typical mouse also mcludcs one or more buttons located 

RG. 3 lUuslrates a pictonal representation of a graphical ^^e mouse, and a multidirectional detection device (e.g., 

user interface window in accordance with a preferred ^^^^^ ^ ^all) located on the bottom of the mouse. A cable 

embodiment of the present invention; 29 connects mouse 28 to a computer such as computer 

HG. 4 is a pictorial diagram illustrative of a horizontal system 20. By moving mouse 28 on a surface (e.g, a desk 

scrollbar; surface or a mouse pad), the user typically controls an 

HG. S(a) is a pictorial diagram illustrative of a horizontal on-screen cursor. Such a mouse is a relative pointing device, 

trackslider, in accordance with a preferred embodiment of because the mouse's movement is not defined by limitations, 

the present invention; and also because its placement on a surface does not map 

FIG. 5(i?) is a pictorial diagram illustrative of a horizontal directly to a specific location on a computer screen, 
trackslider and a graphical pointer, in accordance with a go Generally, to select items or choose commands on a screen 

preferred embodiment of the present invention; displayed graphical user interface, the user presses one or 

FIG, 5(c) is a pictorial diagram illustrative of an altered more mouse buttons, producing a so-called mouse "click." 

horizontal trackslider, in accordance with a preferred The mouse can be utilized to manipulate a mouse pointer 

embodiment of the present invention; and which is an on-screen element whose location changes as the 

HG. 6 is a flow diagram that shows steps utilized to carry 65 user moves the mouse. Depending on the location of the 

out the method and system of the present invention, accord- mouse pointer and the operation of the program with which 

ing to a preferred embodiment of the present invention. it is working, the area of the screen where the mouse pointer 
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appears serves as the target for an action when the user 
presses one of the mouse buttons. Although mouse 28 is 
described as a pointing device which may be utilized in 
accordance with a preferred embodiment of the present 
invention, those skilled in the art will appreciate that other 
pointing devices can also be utilized in association with a 
preferred embodiment of the present invention. One type of 
pointing device that may be utilized in association with a 
preferred embodiment is the IBM TrackPoint II™. Thus, 
mouse 28 is not a necessary feature of the present invention, 
but is presented for illtistrative purposes only. 

FIG. 1(6), is a pictorial representation of a notebook- 
based computer system 21, in accordance with an alternative 
preferred embodiment of the present invention. Those 
skilled in the computer arts will appreciate that computer 
system 21 is a ^'notebook" or "laptop" version of computer 
system 20 depicted in FIG. 1(a). An example of a notebook- 
based implementation of computer system 21 includes the 
IBM ThinkPad™ product described herein. Computer sys- 
tem 21 includes a keyboard 27 which is analogous to 
keyboard 26 depicted in FIG. 1(a). Although not depicted in 
FIG. 1(b) a system unit analogous to system unit 22 is 
include internally within computer system 21. FIG. 1(b) 
further includes a video display 23 and a pointing device 25. 
Pointing device 25 is not a mouse. Instead, pointing device 
25 may be implemented as an IBM TrackPoint IF" as 
described herein, or other notebook-based pointing devices 
well known in the computer arts. 

FIG. 2 depicts a representative hardware environment of 
a computer system in accordance with a preferred embodi- 
ment of the present invention. System unit 22 depicted in 
FIG. i(a) includes a Central Processing Unit ("CPU'') 31, 
such as a conventional microprocessor, and a number of 
other units interconnected via system bus 32. Computer 
system 20 includes random-access memory ("RAM'^ 34, 
read-only memory ("ROM") 36, display adapter 37 for 
connecting system bus 32 to video display 24, and I/O 
adapter 39 for connecting peripheral devices such as disk 
and tape drives 33 to system bus 32. 

Disk and tape drives 33 are electromechanical devices 
that read from and write to disks. The main components of 
a disk drive include a spindle on which the disk is mounted, 
a drive motor that spins the disk when the drive is in 
operation, one or more read/write heads that perform the 
actual reading and writing, a second motor that positions the 
read/write heads over the disk, and controller circuitry that 
synchronizes read/write activities and transfers information 
to and from computer system 20. A disk itself is typically a 
round, flat piece of flexible plastic (e.g., floppy disk) or 
inflexible metal (e.g. hard disk) coated with a magnetic 
material that can be electrically influenced to hold iuforma- 
tion recorded in digital (i.e., binary) form. A disk is, in most 
computers, the primary method for storing data on a per- 
manent or semipermanent basis. Because the magnetic coat- 
ing of the disk must be protected from damage and 
contamination, a floppy (e.g., 5.25 inch) disk or micro- 
floppy (e.g., 3.5 inch) disk is encased in a protective plastic 
jacket. A hard disk, which is very finely machined, is 
typically enclosed in a rigid case and can be exposed only in 
a dust free environment. 

Video display 24 is the visual output of computer system 
20. Video display 24 can be, for example, a CRT-based video 
display well-known in the art of computer hardware. "CRT" 
is an acronym for cathode-ray tube. With a portable or 
notebook- based computer such as computer system 21 of 
FIG. 1(b), video display 24 can be replaced with an LCD- 
based or a gas plasma-based flat-panel display. "LCD" is an 
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acronym for liquid crystal display. Those skilled in the art 
can thus appreciate that computer system 20 may be modi- 
fied to be implemented as a notebook-based computer, such 
as computer system 21 depicted in FIG. 1(b). Computer 
5 system 20 further includes user interface adapter 40 for 
connecting keyboard 26, mouse 28, speaker 46, microphone 
48, and/or other user interface devices, such as a touch 
screen device (not shown), to system bus 32. Communica- 
tions adapter 49 connects computer system 20 to a computer 
network. Although computer system 20 is shown to contain 
only a single CPU and a single system bus, it should be 
imderstood that the present invention applies equally to 
computer systems that posses multiple CPUs and to com- 
puter systems that inchide multiple buses that each perfoma 
different functions in different ways. 

Computer system 20 also includes a graphical user inter- 
face that resides within a machine-readable media to direct 
the operation of computer system 20, or as those skilled in 
the art will appreciate, computer system 21 depicted in FIG. 
1(b). Any suitable machine-readable media may retain the 
20 graphical user interface, such as RAM 34, ROM 36, a 
magnetic diskette, magnetic tape, or optical disk (the last 
three being located in disk and tape drives 33). Any suitable 
operating system and associated graphical user interface 
(e.g., Microsoft Windows) may direct CPU 31. For example, 
25 the AIX operating system and AlXwindows windowing 
system (i.e., graphical user interface) can direct CPU 31. The 
AIX operating system is IBM's implementation of the 
UNIX operating system. UNIX is a trademark of UNIX 
Systems Laboratories, Inc. Q^her |p^^ ^nn^ gfrjp^^ ^^p^ ^h^ ^ 
30 utilized in association wilh TPTT <n.rii |n^if;ti.;«^rf^Pn 
tecbrToIogv or huiT^;^n voice contioL Those skilled in the art 
will appreciate that the hardware depicted in FIG. 2 may 
vary for specific applications. For example, other peripheral 
devices such as optical disk media, audio adapters, or 
35 chip-programming devices, such as PAL or EPROM pro- 
gramming devices well-known in the art of computer 
hardware, and the like may be utilized in addition to or in 
place of the hardware already depicted. 

Main memory 50 is connected to system bus 32, and 
40 includes a control program 51 that resides within main 
memory 50 and contains instructions that when executed on 
CPU 31, carry out the operations depicted in the logic flow 
chart described herein. The computer program product can 
also be referred to as a program product. It is important that, 
45 while the present invention has been (and will continue to 
be) described in the context of a fiilly functional computer 
system, those skilled in the art will appreciate that the 
present invention is capable of being distributed as a pro- 
gram product in a variety of forms, and that the present 
50 invention applies equally regardless of the particular type of 
signal-bearing media utilized to actually carry out the dis- 
tribution. 

Examples of signal -bearing media include: recordable - 
type media, such as floppy disks, hard disk drives and CD 

55 ROMs, and transmission -type media such as digital and 
analog communication links. Examples of transmission-type 
media include devices such as modems. A modem is a type 
of communications device that enables a computer to trans- 
mit information over a standard telephone line. Because a 

60 computer is digital (i.e., works with discrete electrical sig- 
nals representative of binary 1 and binary 0) and a telephone 
line is analog (i.e., carries a signal that can have any of a 
large number of variations), modems can be utilized to 
convert digital to analog and vice-versa. The term "media" 

65 as utilized herein is a collective word for the physical 
material such as paper, disk, CD-ROM, tape and so forth, 
utilized for storing computer4>ased information. 
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FIG. 3 illustrates a pictorial representation of a graphical 
user interface window 60 in accordance with the method and 
system of the present invention. Window 60 displays a 
portion of a viewable object, such as a compound docimient 
61. Window 60 is an area on the display screen of a visual 5 
display device such as video display 24 of flG. l{a) that is 
utilized to present a view of an object or to conduct a dialog 
with a user. Such "windows" can be utilized to present 
objects, action options, messages, and so forth. 

Compound document 61 is a viewable object that can 
contain multiple components, such as spreadsheets, text, 
hotlinks, pictures, sound, and video objects. Examples of 
objects capable of running within the compound document 
include graphical representations, spreadsheets or a collec- 
tion of text. In conventional graphical \iser interface window ^5 
environments, a typical window displays a portion (e.g. a 
page) of a compound document. The size and position of the 
elevator within a window scroll bar corresponds to the size 
and position of the current viewable object in relation to the 
compound document. Because a compound document can 20 
include too large or too many objects to view 
simultaneously, the user can position a mouse cursor over an 
arrow section of the window scroll bar and click a pointing 
device (e.g. a mouse) to scroll the document upward or 
downward, as appropriate, 25 

The size and position of slider 62 within scroll bar 64 
corresponds to the size and position of the cm-rent viewable 
page in relation to compound document 61. The current 
viewable page is contained within a viewable window area 
within window 60. Window 60 also includes a menu bar 76. 30 
Menu bar 76 is a displayed rectangular bar from which 
menus can be selected by a user. Those skilled in the art will 
appreciate that compound document 61 is a document 
having multiple objects capable of running within the docu- 
ment such as spreadsheets, text, hothnks, pictures, sounds, 35 
and video objects. Other examples of objects capable of 
running within a compound document such as computer 
document 61 include graphical representations, 
spreadsheets, or a collection of text. Names of available 
menus are displayed within menu bar 76. Choosing a 40 
particular menu in response to user input (e.g., mouse or 
keyboard user input) causes a list of options in the particular 
menu chosen to be displayed. 

Because compound document 61 may include too many 
pages to view simultaneously, the user can position a cursor 45 
pointer 63 over up-arrow 69 or down-arrow 66 of scroll bar 
64 and "click" a button on a pointing device such as a mouse 
to scroll the document upward or downward, as appropriate. 
Cursor pointer 63 is an on-screen element whose location 
changes as the user moves the pointing device. Depending so 
on the location of cursor pointer 63 and the operation of the 
program with which its associated, the area of the screen 
where cursor pointer 63 appears serves as the target for an 
action when the user presses a button located on an appro- 
priate pointing device, such as a mouse or a pointing device ss 
such as IBM TrackPoint 11™ commonly available on IBM 
ThinkPad™ products. Scrolling in this manner permits 
viewing of any desired portion of compound document 61. 
Scrolling is essentially the electronic equivalent of reading 
through a rolled (Le., "scrolled") document rather than 60 
flipping through pages of a book. Arrows 65, 67a and 67b 
can also be utilized by a graphical user interface user to 
scroll left or right through compound document 61. Scroll 
bar 64 is thus a graphical user interface window component, 
associated vnth a scrollable area, that indicates to a user that 65 
more information is available in a particular direction and 
can be scrolled into view. 
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In FIG. 3, the graphical user interface window 60 sizes 
slider 62 within scroll bar 64 according to the number of 
pages in compound document 61. The length of slider 62 is 
small with respect to the length of scroll bar 64 becatise it 
represents one of many pages of compound document 61. 
Similarly, the graphical user interface positions slider 62 
within scroll bar 64 relative to the viewable position of 
compound document 61. For example, the graphical user 
interface positions slider 62 at the top of scroll bar 64 when 
the user is viewing the first page of compound document 61, 
and at the bottom of scroll bar 64 when the user is viewing 
the last page of compound document 61. Slider 62 on scroll 
bar 64 is defined to have a minimum size. Scrollbar 70 thus 
includes a slider 68 and associated arrows 65 and 67(a). 
Scrollbar 70 is a horizontal scrollbar while scrollbar 64 acts 
as a vertical scrollbar. 

FIG. 4 is a pictorial diagram illustrative of a prior art 
horizontal scrollbar 88. Scrollbar 88 is analogous to scroll- 
bar 70 depicted in FIG. 3. A user operates scrollbar 88 by 
utilizing either left arrow 84 or rigjit arrow 86 which are 
respectively analogous to left arrow 65 and right arrow 67(a) 
in FIG. 3. The use utilizes a pointing device to "cUck" on the 
left arrow to decrease a value by a small amount. This value 
can be, for example, the coordinate value of a position on the 
display screen, or a value associated with a volume control. 
These are merely illustrative examples to which such a value 
can be applied. If the user clicks on left arrow 84 and holds 
down a pointing device button, the value will continue 
decreasing until the button is released. Similarly, right arrow 
86 increases the value. Slider 82 moves left and right 
according to how the value changes. The user can "click" on 
slider 82 and hold the pointing device button down while the 
slider moves back and forth across the scrollbar 88. Such an 
operation is referred to as a "dragging" operation. By 
dragging slider 82, the user can quickly move slider 82 to a 
desired position, easily moving it back and forth to "home 
in" on the desired value. 

FIG. 5(fl) is a pictorial diagram illustrative of a horizontal 
trackslider 94, in accordance with a preferred embodiment 
of the present invention. When the user utilizes a pointing 
device to click on any point on trackslider 94, the graphical 
pointer (i.e., cursor pointer) associated with the pointing 
device becomes attached to slider 92 and changes shape 
and/or color to indicate that trackslider 94 is active. FIG. 
5(b) is a pictorial diagram illustrative of a horizontal track- 
sUder 94 and a graphical pointer 93 in accordance with a 
preferred embodiment of the present invention. FIG. 5(c) is 
a pictorial diagram illustrative of an altered horizontal 
trackslider 94, in accordance with a preferred embodiment 
of the present invention. In FIG. 5(fl), FIG. 5(b), and FIG. 
5(c) like parts are referenced by like reference numerals. 
Thus, those skilled in the art will appreciate that based on 
FIG. 5(a), FIG. 5(b), and FIG, 5(c), the user may move slider 
92 back and forth by moving the pointer back forth with the 
pointing device. 

Unlike a dragging operation, it is not necessary for the 
user to hold the pointing device button (i.e., selection button) 
down while slider 92 is being moved back and forth across 
trackslider 94. When slider 92 is moved to its desired 
position, the user clicks again to deactivate the trackslider. 
The graphical pointer becomes detached from slider 92 and 
returns to its normal shape and color. The altered trackslider 
94 depicted in FIG. 5(c) is altered in shape and color (ie,, 
a narrower trackshder implementation and striped lines on 
the trackslider) to indicate that the trackslider 94 is active. 
Those skilled in the art will appreciate, of course, that in 
other preferred embodiments of the present itrvention, alter- 
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ation of the trackslidcr may be accomplished by other that the user docs not hold the selection button down. The 

techniques, such as enlarging the shape of the trackslider user docs not have to worry about accidentally moving the 

vertically or horizontally, or altering the shading (as opposed cursor pointer off the slider because the cursor pointer is 

to the color) of the trackslider. attached to the slider. As described at block 116, when the 

FIG. 6 is a flow diagram 100 that shows steps utilized to 5 slider is in its desired position, the user "clicks" again the 

carry out the method and system of the present invention, pointing device to active deactivate the slider. As indicated 

according to a preferred embodiment of the present inven- at block 118, the pointer is no longer attached to the slider 

tion. It can be appreciated by those skilled in the an that FIG. and the sUdcr returns to its normal shape and color. Thus, as 

6 presents a self-consistent sequence of steps leading to a depicted at block 120, the process is ended, 

desired result. The steps are those requiring physical jq Those skilled in the art will appreciate that other embodi- 

manipulation of physical quantities. Usually, although not ments of the present invention are also possible to imple- 

nccessarily, these quantities take the form of electrical or ment. For example, an alternative embodiment of the present 

magnetic signals capable of being stored, transferred, invention allows the user to deactivate the U*ackslider by 

combined, compared, and otherwise manipulated. It has moving the mouse directly up or down instead of sideways, 

proven convenient at times by those skilled in the art, to refer ,5 addition, those skilled in the art will appreciate that the 

to these signals as bits, values, elements, symbols, trackslider can also be augmented with arrovk^ on either side, 

characters, terms, numbers, or the like. It should be borne in similar to a scrollbar. The arrows are useful in situations 

mind, however, that all of these and similar terms are to be '^^^''^ ^^5^^^ ^^^^^f ^ ^^^l^^ ^"^^ ?f 

associated with the appropriate physical quantities and are Pf^^fn^nfi? °n^c 

merely convenient labels appHcd to these quantities. n.n'l^.l.rr "fh "^^^ Tl^^ 

^ ' ^ . , ^ . ^ . , ^0 dangeroiis (such as m the example of a volume control). 

Further, the manipulations performed are often referred to ^ tracksUder (i.e., activates a 

m terms, such as addmg or companng, which are commonly backslider), the slider may jump to the cursor pointer's 

associated with mental ope raUons performed by a human position or the pointer may jump to the tracksUder's posi- 

operator. No such capabihty of a human operator is neces- tion. Such an implementation is of course, a matter of 

sary or desirable m most cases in any of the operations ^5 individual preference, depending upon a desired implemen- 

described herein which form part of the present invention; tation of a preferred embodiment of the present invention, 

the operations are machine operations. Useful machines for When a tracksUder is activated, the screen may insUnct the 

performing operations of a preferred embodiment of the user to move the cursor pointer back and forth, and click 

present invention include data -processing systems such as again when finished to deactivate the trackslider. The func- 

general purpose digital computers or other similar devices. 30 tion of a particular trackslider may be indicated by text 

Id all cases the distinction between the method operations in located on-screen near the trackslider and/or a graphical 

operating a computer and the method of computation itself picture inside the range of the sh'der J qt_ evampl a a trark- 

should be borne in mind. The present invention relates to ^dcr thnt n'^jvMs-^^TTghtnfffs— might i^ontn in „a .grnphiral 

method steps for operating a computer, such as computer ^>ictUiiyJiatJs.dapk-oaiheJeit,i^ight^o^ 

system 20 and/or computer system 21 depicted in FIG, 1(a), 35 in_Jhfi-middle.-.Both scrollbars and tracksliders may be 

FIG. l(fc), and FIG. 2, in processing electrical or other (e.g. horizontal or vertical. This discussion is limited to horizontal 

mechanical, chemical) physical signals to generate other tracksliders for illustrative purposes only. Keyboard support 

desired physical signals. for tracksliders may be implemented by designating particu- 

Thus, as indicated at block 102, the process is initiated ...^ lar keys to activate the trackslider, move the slider back and 

descri b ed at .t^l Qck,„ , 1 Qf l^^^the-ftrAphical -iis£r.^in t&rfa ne ^ k 40 forth, and SO forth. Such keys may also be buttons located 00 

^^jojayed on-screen via a dis^ laysuchas y ideQ^_display^24 ^ remote control device. 

of FliGlT^^'^^T^ ^^^isplay^ The embodiments and examples set forth herein arc 

sfalled in tile art ^jTappredate that i n a "lapt gR^Lof presented in order to best explain the present invention and 

, *^oi_eb'o6KLj unDlSm^@ii^^ its practical application and to thereby enable those skilled 

_may be displaved on-screen via^a n appjognatejaptop^ju; 45 in the art to make and use the invention. However, those 

T ^otebooLkjdispia Y. jg^5lillust^4arbIo skilled in the art will recognize that the foregoing descrip- 

4ia?layed^withinrtbe^graphicaLuseA^interfa tion and examples have been presented for the purposes of 

pX!iL«i£SS!sMi^'^«cOP^.LaJ^^ illustration and example only, and may be utilized in asso- 

«db&uabcd>iaahe^text^related,to.FI G..5,h ercin.(i ciation with other graphical user interface elements, objects 

_94) ^As^depicted;:at3blockalQ8^injespQ nse^L oaisc^jDput,wa-> 50 and functions, not scrollbars. From the foregoing, those 

£mmr„pointerJs_moved,.to^an d positioncd^oyxr:.^the_.tr^^ skilled in the art can appreciate that the description as set 

^Mdgi^U^ecJim ut^can^include,^ forth is not intended to be exhaustive or to limit the 

PQjinUri£_deyicc^suc b,as„mouse^28^depictedJnJFI(^ ^ invention to the precise form disclosed. Many modifications 

^and2lglC^ppintingJde^^icer25-d6pictedc:in-^ and variations are possible in light of the above teaching 

^lBNO'rackEointrIlZ^^pointing-devicc)f«=^^ 5S without departing from the spirit and scope of the following 

As illustrated at block 110, in response to user input, the claims. 

cursor pointer becomes attached to a slider associated with ^ claimed is: 

the trackslider The cursor pointer is analogous to cursor 1- A method for dynamically manipulating values asso- 

poinier 63 of FIG. 3. Thus, when the user "clicks" anywhere ciated with graphical elements displayed within a graphic 

on the trackslider, the pointer becomes attached to the slider 60 interface of a data-processing system, comprising the steps 

and as indicated at block 112, changes shape and/or color to of: 

indicate that the u^ackslider is active. At this point, as displaying with said graphic interface, a pointer element 

described at block 114, the user can utilize the trackslider in associated with a pointing device, wherein said pointer 

its active mode for graphical user interface tasks. The user clement is capable of moving in multiple directions in 

may move the slider back and forth by moving the cursor 65 response to movement of said pointing device; 

pointer back and forth with the pointing device, which is an display within said graphic interface, a trackslidc clement 

operation similar to dragging the slider on a scrollbar, except and a moveable sKdcr that permits users to dynamically 
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decrease or increase values associated with said track- 
slide element, such that said moveable slider is con- 
sumed to move only in a first direction along said 
trackslide clement; 

graphically attaching, in re^onse to user input, said 
pointer element to said moveable slider and graphically 
altering an appearance of said tracksUde element in 
response to said attaching; and 

thereafter translating movement of said pointing device 
into movement of said moveable sUder in response to 
movement of said pointing device in said first direction 
while ignoring movement of said point device in other 
directions, such that said moveable slider may be 
accurately and efiBciently moved along said trackslide 
element without requiring said pointing device to be 
constrained to movement in a single direction. 

2. The method of claim 1 wherein the step of displaying 
within said graphic interface, a pointer element associated 
with a pointing device, wherein said pointer element is 
capable of moving in both a first direction and a second 
direction in response to movement of said pointing device, 
further comprises the step of: 

displaying within said graphic interface, a pointer element 
associated with a pointing device, wherein said pointer 
element is capable of moving in both a first direction 
and a second direction in response to movement of said 
pointing device, such that said pointer element pos- 
sesses a shape and color. 

3. The method of claim 2 further comprising the step of: 
indicating to said users that said pointer element is 

graphically attached to said moveable slider by graphi- 
cally altering said shape of said pointer clement. 

4. The method of claim 3 further comprising the step of: 
indicating to said users that said pointer element is 

graphically attached to said moveable slider by graphi- 
cally altering said color of said pointer element. 

5. The method of claim 4 wherein the step of displaying 
within said graphic interface, a trackslide element and a 
moveable slider that permits users to dynamically decrease 
or increase values associated with said trackshde element, 
such that said moveable slider is constrained to move only 
in a first direction along said trackslide element, further 
comprises the step of: 

displaying within said graphic interface, a trackslide ele- 
ment and a moveable slider that permits users to 
dynamically decrease or increase values associated 
with said trackslide element, such that said moveable 
slider is constrained to move only in a first direction 
along said trackslide element; and 

wherein said trackslide element comprises a trackslider. 

6. A system for dynamically manipulating values associ- 
ated with graphical elements displayed within a graphic 
interface of a data-processing system, comprising: 

means for displaying with said graphic interface, a pointer 
clement associated with a pointing device, wherein said 
pointer clement is capable of moving in multiple direc- 
tions in response to movement of said pointing device; 

means for displaying within said graphic interface, a 
trackslide element and a moveable slider that permits 
users to dynamically decrease or increase values asso- 
ciated with said trackslide element, such that said 
moveable slider is constrained to move only in a first 
direction along said trackslide element; 

means for graphically attaching, in response to user input, 
said pointer element to said moveable slider and 



graphically altering an appearance of said trackslide 
clement in response to said attaching; and 
means for thereafter translating movement of said point- 
ing device into movement of said moveable slider in 
response to movement of said pointing device in said 
first direction while ignoring movement of said point- 
ing device in other directions, such that said moveable 
slider may be accurately and efficiently moved along 
said trackslide element without requiring said pointing 
device to be constrained to movement in a single 
direction. 

7. The system of claim 6 wherein said pointer element 
possesses a shape and color. 

8. The system of claim 7 further comprising means for 
indicating to said users that said pointer element is graphi- 
cally attached to said moveable slider by graphically altering 
said shape of said pointer element. 

9. The system of claim 8 further comprising means for 
indicating to said users that said pointer element is graphi- 
cally attached to said moveable slider by graphically altering 
said color of said pointer element. 

10. The system of claim 9 wherein said trackslide element 
comprises a trackslider. 

11. A program product residing in computer memory in a 
computer system for dynamically manipulating values asso- 
ciated with graphical elements displayed within a graphic 
interface of a data processing system, comprising: 

instruction means residing in a computer system for 
displaying within said graphic interface, a pointer ele- 
ment associated with a pointing device, wherein said 
pointer element is capable of moving in multiple direc- 
tions in response to movement of said pointing device; 
instruction means residing in a computer system for 
displaying within said graphic interface, a trackshde 
clement and a moveable slider that permits users to 
dynamically decrease or increase values associated 
with said trackslide clement, such that said moveable 
slider is constrained to move only in a first direction 
along said trackslide clement; 
instruction means residing in a computer system for 
graphically attaching, in response to user input, said 
pointer element to said moveable slider and graphically 
altering an appearance of said trackslide element in 
response to said attaching; and 
instruction means residing in a computer system for 
thereafter translating movement of said pointing device 
into movement of said moveable slider in response to 
movement of said pointing device in said first direction 
while ignoring movement of said pointing device in 
50 other directions, such that said moveable slider may be 
accm^ately and efficiently moved along said trackslide 
element without reqtiiring said pointing device to be 
constrained to movement in a single direction. 

12. The program product of claim 11 wherein said pointer 
55 element possesses a shape and color. 

13. The program product of claim 12 further comprising 
instruction means residing in a computer system for indi- 
cating to said users that said pointer element is graphically 
attached to said moveable slider by graphically altering said 

60 shape of said pointer element. 

14. The program product of claim 13 further comprising 
instruction means residing in a computer system for indi- 
cating to said users that said pointer element is graphically 
attached to said moveable slider by graphically altering said 

65 color of said pointer element. 

15. The program product of claim 14 wherein said track- 
shde clement comprises a trackslider 
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16, The program product of claim 15 wherein each of said 18. The program product of claim 16 wherein said signal 
instruction means farther comprises signal bearing media. bearing media further comprises transmission media. 

17. The program product of claim 16 wherein said signal 

bearing media further comprises recordable media. * ♦ • » » 
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